Introduction
T HE Dutch College of General Practitioners' guideline for the treatment of chronic obstructive pulmonary disease (COPD) encourages general practitioners (GPs) to take a proactive approach. 1 In The Netherlands, patients with COPD are advised by their GPs to improve their physical condition; for example, by walking, cycling or swimming. In patients with severe COPD, however, a pulmonary rehabilitation programme is considered. 1 While the efficacy of pulmonary rehabilitation programmes has been proven extensively, the advice that is recommended to GPs is not evidence-based at present. 2, 3, 4 Pulmonary rehabilitation usually consists of a prolonged period of inpatient or outpatient revalidation, including intensive specific exercises, breathing techniques and education, supervised by specialised rehabilitation staff. Exercise tolerance, dyspnoea and quality of life (QOL) usually improve, while the number of inpatient days in hospital decrease. 4, 5 The effects on lung function parameters are not consistent. The true prevalence of COPD is hard to determine; estimates range from between 5% to 15% in the mature population, but it is acknowledged that GPs treat most patients with mild to moderate COPD. 1, 6 In general practice it is important that the advice given is clear, practical, and acceptable to patients; characteristics that are not applicable to the complex, intensive, and exhaustive nature of pulmonary rehabilitation programmes. We questioned what evidence is available in literature regarding the efficacy of physical activity on functional status and prognosis in patients with mild to moderate COPD.
In this study, physical activity was defined as 'general physical condition enhancement; for example, walking, cycling or swimming, and/or training of (most) large muscle groups'. We performed a literature search to find out whether physical activity has an influence on exercise tolerance, QOL and dyspnoea in patients with mild to moderate COPD and whether it influences the number of hospitalisation days and number of exacerbations, expressed as oral courses of prednisolone.
Method
The literature search was performed using Medline® Advanced (version WinSPIRS 4.0, from 1983 to November 1999), EMBASE Excerpta Medica (version WinSPIRS 4.0, from 1984 to 1989, 1990 edition; and 1989 until April 2000, 2000 edition), and the Cochrane Library (2000, issue 1). It included the search terms 'COPD', 'chronic obstructive pulmonary disease', 'chronic bronchitis', and 'emphysema', combined with 'physical activity', 'exercise', 'sports', and 'training'.
The 4968 electronically-generated titles were selected on the basis of English or Dutch language and then screened for relevance to the research questions. Articles were excluded if they did not deal with the relationship between physical activity and COPD, or if they only dealt with the training of highly specific muscle groups, or if they only included severe COPD, or if they were studies comparing two training programmes without control.
The next step was to look at the abstract. Articles were excluded if they did not include at least one of the relevant parameters (exercise tolerance, dyspnoea, QOL, number of exacerbations or prednisolone courses), or if they only included severe COPD or intensive care patients, or if they did not include an abstract, or if the language used was not English or Dutch, or if they clearly did not cover any of the hypotheses. The remaining studies, including one or more of the relevant outcome parameters in mild to moderately severe COPD, or COPD of indeterminate severity, were examined in full text after removing double hits. If there was any doubt, consultation between two researchers took place until full consensus was reached. The results had to be reported separately if severe COPD was included in the population as well, whether mild, moderate or severe. The patients classified as having severe COPD were consequently excluded. If severity was not reported in these terms, a forced expiratory volume (FEV 1 ) of 50% lower than predicted was determined as the lower threshold for inclusion, in accordance with the Dutch definition of patients with mild to moderate COPD. 1 If FEV 1 could not be elucidated then the study was excluded. Finally, a control group without intervention of physical activity had to be present, allowing inclusion for RCTs and cluster controlled trials (CCTs) only.
Review articles on the relationship between physical activity and COPD in non-severe COPD (or which did not mention severity), and covering one or more of the outcome parameters, were also examined. These had to fulfill the following criteria: they had to be reviews on the influence of physical activity (as described before) of patients with mild to moderate COPD (these patients could be described separately); at least one of the outcome parameters had to be examined; there had to be a systematic approach of the literature search; and they had to be written in Dutch or English.
Reference lists of selected studies were screened for relevant articles using the same methodology that was used in the broad literature search. Effect and standard error of the effect were calculated from the means and standard deviations of each group. Pooling of the different outcomes used to describe exercise tolerance, such as walking distance and endurance, was impossible. Therefore, a standardised effect was calculated for each study by dividing the effect by the pooled standard deviation. These standardised effect values were summarised using a random effects metaanalysis according to a method which has been described in detail by DerSimonian et al. 7 Results
Literature
The broad literature search generated 4968 hits. After subsequent selection according to title and abstract, 35 original studies and 27 review articles were examined. No review article fitted the criteria, while seven original studies did. One Dutch study turned out to be a double publication and was excluded. 8 As a result of poor compliance, one study contained a control group of one subject and was not discussed further. 9 The key aspects and results of the remaining five studies [10] [11] [12] [13] [14] are summarised in Table 1 .
Patients
The most important characteristics of the population and interventions are presented in Table 2 . Only Ringbaek 14 mentions the number of smokers. Only Grosbois 13 gives information on symptom patterns, and concludes that all patients experienced dyspnoea on exertion and were less active. This is the only CCT included, and patients could choose the programme in which they participated. In the study by Ringbaek 14 there were significant differences between the control and intervention groups at the beginning of the study. Grosbois 13 reported non-significant worse test results at baseline in the control group. Dropouts were reported by Cambach, 10 but the number is unclear, Grosbois 13 reported 13 and Ringbaek 14 seven. No differences were found between participants and dropouts. The study aim was to exclude any patients suffering from severe COPD, to ensure that only data on mild to moderate disease were described. Applying the term 'mild to moderate COPD' resulted in patients with a FEV 1 of between 47% and 77% of that predicted, in line with the original study aim.
Method
Only Clark (1996) 11 chose physical activity alone as the study intervention, as part of a physiotherapist-supervised programme which could be carried out at home. The other studies also used specific training, education, and recreation. Cambach 10 applied a crossover design in which each group experienced an intervention period and a control period. This study included both asthma and COPD patients, but the results were specified; only the data on COPD are presented. Furthermore, only the first arm data were included in the meta-analysis to avoid any risk of carry-over owing to the design. Grosbois 13 studied the period during followup after a rehabilitation programme. During an 18-month period, one group received no maintenance exercises and
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HOW THIS FITS IN

What do we know?
Chronic obstructive pulmonary disease (COPD) is a chronic and progressive disease with a heavy burden on daily life and is a major cause of death. Pulmonaryrehabilitation has become an evidencebased treatment for patients with severe COPD, while large numbers of patients with mild to moderate COPD primarily receive treatment from their GPs.
What does this paper add?
GPs can recommend physical exercise training to patients with mild to moderate CPOD to improve their fitness, but it has not yet been shown to benefit quality of life or dyspnoea. More research into long-term effectiveness in these patients is justified and desirable.
three groups received different types of exercise. The measurements carried out in the separate studies are summarised in Table 1 .
Results
Most of the studies showed significant differences between intervention and control groups with regard to exercise tolerance. In Figure 1 , a random effects meta-analysis aims to summarise the effects on exercise tolerance. However, numbers were small and different outcomes had to be integrated to produce the figure. The effects of physical activity on QOL in patients with mild to moderate COPD were inconclusive. The two studies involved used different instruments to assess QOL. Cambach found a significant positive effect during intervention and three months later, in concordance with other studies. 15 , 16 Ringbaek found no significant effects, possibly because of a shorter intervention period and less frequent training. Although there are indirect signs for positive effects of physical activity on QOL in mild to moderate COPD, data are inconclusive at present. No consistent effect was found on dyspnoea, either. Only Cambach found a significant improvement during the intervention and after three months. The instrument used to measure dyspnoea was part of the QOL questionnaire. Dyspnoea was also measured using a visual analogue scale and the Borg scale, which reflected the subjective nature of dyspnoea.
None of the studies used numbers of hospitalisation days or prednisolone courses as outcome measurements.
Discussion
An attempt was made to summarise the results in a randomised effects meta-analysis, after calculation of a standardised effect per study. Although interpretation is ham-
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British Journal of General Practice, July 2002 N H Chavannes, J J H Vollenberg, et al pered by the fact that pooling is impossible, an overall positive effect of physical activity seems to perpetuate. A positive influence of physical activity on exercise tolerance in patients with mild to moderate COPD is described by four out of five researchers. However, in the study by Cambach, improvement in the six-minute walking test at three months was only 5 m compared with the control group. Although this difference increased up to 47 m at six months, we have chosen to include the initial figure only, so as not to overestimate the effect and to avoid any carry-over effect owing to the cross-over design. Ringbaek only found a non-significant improvement of the walking test. However, the duration of intervention was only two months and the frequency of training activity was just twice weekly. This brought Ringbaek to the conclusion that the low frequency is the cause of absence of effects in his study. However, Clark (2000) did find effects at the same training frequency but applied the intervention for three months. In addition, it is noteworthy that, in Ringbaek's study, there were significant differences between the intervention and control groups at baseline, the control group consisting of more women, more smokers, and a better six-minute walking test. It is not inconceivable that this, especially the last difference, has contributed to the observed absence of effects in this study. It seems possible that a twice-weekly frequency may be effective in enhancing exercise tolerance if applied for at least three months. Effects on both dyspnoea and QOL were inconclusive. This may partly be as a result of the subjective nature of these outcome measures, in contrast with objective measures of exercise tolerance. Interestingly, Grosbois found a significant improvement in dyspnoea lasting 18 months in all patients during the intervention, but observed no difference between the intervention and control groups. He points out the motivation to perform exercises as a possible important factor for the effect on dyspnoea. No effect on dyspnoea was found by Ringbaek, either. As in other studies, 17, 18 the long-term effects of physical activity on dyspnoea remain controversial.
None of the studies that were included examined the effects of physical activity on the number of hospitalisation days or number of exacerbations, expressed as courses of prednisolone. Because few studies have evaluated the longterm effects of pulmonary rehabilitation, information on this topic is scarce. Ries 18 did not find pulmonary rehabilitation to have a significant effect on hospitalisation days, while other investigators reported improvements in different patient categories. [19] [20] [21] [22] However, none of these studies fitted the criteria of this review.
One of the most important drawbacks of this review is the small number of articles and patients included, especially with regard to the parameters of dyspnoea and QOL. This is partly a result of the choice of definition of physical activity and the exclusion criteria. All studies were designed as rehabilitation programmes. Only Clark 11 applied the intervention in the home setting, with it being supervised weekly by a hospital physiotherapist. To our knowledge, physical activity with little or no guidance, after recommendation from the GP, has not been studied. Furthermore, few studies have been aimed at the patient with mild to moderate COPD. Ries described that patients in the early stages of COPD do not recognise the disease or do not consider it as disabling enough to necessitate rehabilitation. 4 This may be a reason why dyspnoea and QOL did not appear to improve. Therefore, it is important for the GP to advise a method of physical activity that is acceptable enough to be maintained for longer periods and clear enough to be performed independently.
Different interventions and measurements have been applied, a fact which frustrates direct comparison in the random effects meta-analysis. Most programmes offered specific exercises, education, and sometimes psychosocial support, in addition to physical activity. The controls usually received no programme. This makes it difficult to determine what part of the intervention has contributed most to the effect. On the other hand, education and support are usually an integral part of the package the GP offers.
The duration of interventions varied from eight weeks to 18 months. Only Cambach followed up for 12 weeks after the intervention. There is no consensus on the optimal duration of pulmonary rehabilitation. Effects have been described starting from two weeks, 23 while others recommend several months. [24] [25] [26] Respiratory rehabilitation in the early stages of COPD could become a treatment of preference in the future. 4, 5, 27, 28 Rehabilitation in primary care or at home appears to be appropriate and effective. 9, 10, 12, 29 However, too little research has been done in this patient group to draw firm conclusions on this matter. We conclude that physical exercise training (usually as part of a package of rehabilitation) can improve the fitness of patients with mild or moderate COPD, but that it has not been shown to significantly benefit QOL or dyspnoea, or long-term disease progression.
General practitioners treat many patients with COPD. The 
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N H Chavannes, J J H Vollenberg, et al extent to which these patients are inspired to undertake physical activity remains unknown. However, we expect that the dyspnoea spiral (dyspnoea leading to less exercise tolerance, leading to increased dyspnoea) is a prevalent problem, especially in rapidly worsening disease. Although it is unclear as to what measure of guidance is needed, paying more attention to the matter of physical activity could mean higher work demands on already overloaded general practices. However, COPD is a chronic and progressive disease with a heavy burden on daily life, and a major cause of death. Intensive symptomatic treatment is costly and causes numerous side effects. Recommending guided physical activity twice weekly for at least three months could be an important extension of current therapy.
Little is known about cost. We only found indirect signs that the number of hospitalisation days could be decreased by physical activity. If this could be confirmed in a formal study, it is likely that physical activity would have a positive influence on costs. Haas found that the longer rehabilitation is postponed, the more expensive it will be for the patient, the family, and for society. 30 We recommend that in general practice more attention should be paid to the patterns of physical activity in patients with mild to moderate COPD. More research into the long-term effectiveness, including the cost, in these patients is justified and desirable.
